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ABSTRACT : . . ,
This study sought to infer dimensions of scientific
literacy with regard to a theoretical definition for a group of
science-oriented persons, for a group of nonscience-oriented persons,
and for the two groups combined. Relationships between the inferred
dimensions and the predictor variables, educational level, amount of
science education, educational level of parents, age, and sex were
investigated. A theoretical definition of scientific literacy was
developed and used to develop a 45-statement Q-set. The randomly
selected groups consisted of 75 university and 100 public science
persons, and 75 university and 100 public nonscience persons. :
"Participants were asked to Eort the Q-set in terms of "What should be
expected of most high school. graduates with regard to science?"
Descrlptlve statistics, correlations, factor analysis, analyses of
variance, and regression analysis were used to analyze the data.
Seven inferred dimensions:of scientific literacy were developed:
'scientific inquiry, maintaining current awareness, valuing methods of
science, personal -application of science, distinguishing between
science and technology, ;utilizing factual knowledge, and nutual
involvement of science dnd society. (Author/MH)
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RATIONALE- AND OBJECTIVES

Fundamental determinants of educational directions have been thousht
to be economic, political, social, and religious in nature. Recently
science and technology have been considered additional determining forces
because of their interplay with the traditional forces.(l) Currently
science serves three purposes in the schools' curricula:

1. to prepare  future scholars for the different discipliunes of
science; ) : . ’ '

2. to help individuals attain necessary backgrounds for entry
into technological occupations and professions; and

3. to provide an aspect of individuals' general education which
will promote effective citizenship.(2,3) ‘ -

The study reported herewith focused upon the latter purpose. Often
the umbrella term "scientific literacy” is used in connection with a
statement of this nature. Generally scientific literacy is taken to mean
that all people should be broadly educated in science including its
products, processes, philosophy, and impact upon society.(4) ‘However,
persons using the term often fail to give it adequate meaning; ‘they-
assume everyone understands it, (5) '

N

Research in science education has been criticized for not having a
theoretical base -- a propositional framework. This has in effect left
the results of research vithout meaning and left researchers with little
notion of the actual state of knowledge.(6;7,8) Thus it is not surprising
that an acceptable system for assessing levels of achievement in

-scientific literacy has not been developed.(g) On a broader séale it is

not surprising that the public's appreciation of science and its intei-
relationships with technology and society are not well understood . (10)

This study sought to infer dimensions of scientific literacy with
regard to a theoretical definition for a group of science oriented
persons, for a group of non-science oriented persons, and for the two
groups combined. It sougnt to compare the strength of agreement of the
two orientation groups, and of subgroups of the two groups, on the inferred
dimensions. Finally, it sought to investigate relationships between the
inferred dimensions and persons' sex, age, educational level, amount of
science education, and parents' educational level. ’

/.

I gratefullykacknowledge the advice and consideration given me by
Dr. Arthur White, Dr. Robert Howe, Dr. Jack Frymier, and Dr. Robert Arns
toward the completion of this research. .

*Inquiries should be .addressed to: Lawrence L. Gabel, Ph.D., The Ohio
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" Avenue, Columbus, Ohio 43210 ‘
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THEORETICAL DEFINITION OF SCIENTIFIC LITERACY

The-development of a theoretical definition of scientific literacy
was begun by searching science education journals; appropriate disserta-
tions; and the data base of the Science, Mathematics, and Environmental
Education Clearlnghouse of the Educational Resources Tnformation Center
for statements describing scientific literacy. Most statements were
couched in terms of behaviors to be expected of scientifically literate
persons. It was decided that a meaningful theoretical definition of
scientific literacy could be constructed if a two way matrik was employed —--
dimensions of scientific literacy versus taxonomies of educational
objectives. (11,12) ‘Thus, the Theoretical Model of Scientific lLiteracy (TMSL)
became the theoretical definition for this study (Appendix A).

Each TMSL element describes a behavior to be expected of a scientif-
ically literate person and has both a dimensional characteristic and a
major class characteristic. These elements were developed to capture the
essence. of the many statements found in the literature. Sixteen (16) cells
were initially empty because appropriate statements were not found; elements
were written to fill these cells.

TNSTRUMENTATION

Q-soxrt technique was chosen as the means to collect data for the pur-
pose of inferring dimensions of scientific literacy-for the various groups
of persons. Q-sort technique involves sorting a set of objects, a Q-set,
into piles which represent a continuum from that which is most valued to
that which is least valued. When a structured Q-set (one which embodies a
theory) is sorted, it allows for the study of that theory. The sorting of
the Q-objects. by persons yields a representation of their attitudes toward
the theory under 1nvest1°ation.(l3)

The Sciéhﬁific Literacy Q-set (SLQ) was developed to represent the
theoretical definition of scientific literacy used in the study, the TMSL
(Appendix B). Results from pilo;ing prototype SLQ's led to four conditions:

1. Forty-five (45) randomly selected TMSL elements would be
' represented in the SLQ. '
2. Five (5) cells from each major class would be selected.
3. One (1) element from each cell would be selected.
4. The three (3) Dimension I components would be treated as though
each was a dimension.

The sorting instructions (Appendix C) asked persons to sort the Q-
statements into rine piles, five cards per pile, in terms of 'What should
be expected of most high school graduates with regard to-science?". The
‘piles represented a continuum from MOST IMPORTANT (+4) to LEAST IMPORTANT
(-4). To gain knowledge about the persons the INFORMATION SUEET (Appendlx
D) was developed to collect data concerning:

1. educational level;
2. amount of science education;
3. parents' aducational level;

3
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4. age; and
5. sex.

Two additional pilot studies werc conducted. A check on readability
was made with twenty-four (24) junior high students. The “joint usability
of instruments and instructions was checked with twelve (12) adults who were
'representatlve of the major study sample.

Thirty—eight (38) additional adults were asked to sort the SLQ in a
test-retest situation over a range of one (1) to eight (8) weeks. Using -
Pearson's I an average correlation coefficient of O. 497, each Q-statement
with 1tself was attained. This value was accepted as an estimate of the
SLQ reliability. Five (5) Q-statements -- Q8, Ql0, Q20, Q37, and Q42 —-
did not correlate significantly, p £ 0.05.

POPULATION SAMPLE

Science oriented persons were defined as persons whose occupations re-
quired training in a science or science-related field. Non-science
oriented persons were those whose occupations required no such training.
Persons were drawn. from two (2) sources, the faculty at The Ohio State
University and residents of Franklin County, Ohio. Figure A indicates the
.number of persons by type which were drawn.

Science Noh—science
\ Oriented Oriented
75 persons 75 persons

University ) N :
(UNVSC) ' (UNVNONSC)
100 persons - 100 persons

Public ' .

(PUBSC) (PUBNONSC)

*Identifying labei for type of person

FIGURE A

Sampling Frame For Study

The UNVSC and UNVNONSC persons were drawn randomly from The Ohio State
University 1975-76 Faculty/Staff Directory. Not only was the directory
partitioned according to Figure A, but the UNVSC persons were subdivided as
to pure or applied science orientation. Thirty-seven (37) pure science
(UNVPURSC) and thirty-eight (38) applied science (UNVAPPSC) persons com-
prised the UNVSC grouz The public persons weére drawn randomly from the
R.L. Polk Directory This listed persons alphabetically and provided
their occupations, employers, and home addresses. After the necessary
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number of PUBSC and PUBVOVSC persons was drawn, the Ohio Bell Telephone
facilities were used to ;scertaln the status of the persons. The process
.was repeated to replace persons who were no longer county residents. ~
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DATA COLLECTION

- " The SLQ, IV?ORMATIOV SHEET, and ancillary materials were mailed to
the 350 person§ on April 4, 1976. On May 14, 1976, the data collection
period was cgncluded 185 persons had responded. It was determined that
forty (40) persons did not receive the materials; therefore, there was a
60% respo de. Statistical tests indicated that respondents in the five (5)
Subgroup§ were representative of the original subgroups.
/
7/
RESUUJ:S '
// Table 1 indicates respondents a¢ a whole (OVERALL) tended to rate
kﬂowledge, comprehension, and application behaviors more highly than \
ther behaviors. They were supportive of most Q-statements in the Factual
//and Generalizations components of LCimension I and those in Dimensions II
and VIII. They played down the importance of Q-statements in the
// Disciplineycomponent of Dimension I and those in Dimensions III and V.
/ -. They had miXed feelings about Q-statements in other dimensions depending
/ upon the particular behaviors involved,

/ Individual subgroups of respondents tended to place more importance on
/ " knowledge and comprehensid//gehav1ors than on the others. ‘The UNVNONSC,
/ PUBSC, and PUBVQNSC subgroups tended to rate the application behavior more
highly than did the UNVPURSC and UNVAPPSC subgroups. -‘All subgroups tended
/// to be less favorable toward synthesis, evaluation, valuing, and behaving.
The UNVAPPSC suboroup tended to be more supportive of the advocatlng be-
havior than were other subgroups.

Appropriate Q-statement data were factor analyzed for the SCIENCE
respondents, for the NONSCIENCL respondents, and for all respondents
grouped together, OVERALL. Orthogonal, principal component solutions were
developed; diagonal elements of the correlation matrix were replaced
iteratively by R2 estimates of communality. A seven (7) factor solution
was developed for. each group. By examining the information gleaned from
the factor analyses, the factors were described and named thus becoming the
inferred dimensions of scientific literacy. Table 2 summarizes the factor
‘analysis work and the inferred dimensions. '

Factors I, III, IV, V, and VI were common.to the OVERALL, SCIENCE,
and NONSCIENCE groups while Factor II was common to the OVERALL and NON=-:
SCIENCE groups. Only one (1) OVERALL factor, Factor VII, was not
specifically found in either of the SCIENCE or NONSCIENCE factor solutions.
However, since the OVERALL group is actually a combination of the SCIENCE
and NONSCIENCE groups, all seven (7) OVERALL factors existed to some
extent within the factor solutions of the SCIENCE and NONSCIENCE groups.
Upon this basis the comparison of strength of agreement of the two orien-
tation -groups, and of subgroups of the two groups, on each of the inferred
dimensions was made.

5} o ‘ o
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Q-Statement

(28)P
(45)
(42)
(39) —
(21)
(44)
(19)
@an
(23)
(13)
(41)
(25)
(29)
(34)
‘"N
(2)
(8)
IIB31 (15)
IIIALII(12)
IIIA21(32)
IITAS51(24)
TIIA61(10)
ITIB11( 6)
Va1l (37)
IVA214( 3)
Iva3dl (38)
IVA4l (20)
IVA51 (40)
VA4l (30)
VBl1l (1)
VB21 (35)
VB31 (33)
VIAL11(22)
VIA21 (43)
VIA3L (18)
VIA4Ll (31)
VIA61 (26)
VIIA21( 4)

an?
IA31
IA41
1AS1

TA223
IA32

VIIA61(11)-m-ni -

VIIB21(17)
VIIB31(. 5)
VITIA31(9)
VIIIB11(26)
VIIIB21(14)
VIIIB31(36)

i

Behavior

Knowledge
Application
Analysis
Synthesis
Evaluation
Comprehension
Application
Synthesis
Evaluation
Valuing
Knowledge
Synthesis
Behaving
Advocating
Analysis
Valuing
Behaving
Advocating-
Knowledge
Comprehension
Synthesis
Cvaluation
Valuing

- - Knowledge

Comprehension
Application
Analysis
Synthesis
Analysis
Valuing
Behaving

-Advocating

Knowledge
Comprehension
Appldication
Analysis
Evaluation
Comprehension
Evaluation
Behaving
Advocating
Application
Valuing
Behaving
Advocating

ATMSL element identificationm
Q-statement number

CAll subgroups combined .
Ten respondents filled out the questionnaire only
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TABLE 1

Means and Standard Deviations for Responses to Q-Statements

UNVNONSC OVERALLS

LNVPURSC UNVAPPSC PUBSC PUBNONSC
(N=21) (¥=19) (N=40) (N=52) (N=42) (N=17598
Mean S.D. Mean E_B_ Mean S.D. Mean §__ll_ Mean S.D. Mean §_D_
.9 3.2 3.0 1.3 1.0 2.9 1.6 2.4 1.4 2.2 1.5 2.6
.3 2.8 9 2.6 1.1 2.2 1.1 2.6 1.2 2.4 1.0 .2.5
-.6 2.7 -2 2.4 .6 2.4 -1 2.3 1020 0.0 2.4
-3 2.5 .9 2.5 .2 2.5 1.3 2.1 1.0 . 2.3 .7 2.4
.9 2.2 - 3023 10222 1023 .8 2.4 .7 2.3
.8 2.4 - .6 2.2 -.2 2.5 .27 2.5 .3 2.5 2 2.4
.5 2.6 .9 2.3 1.1 2.2 1.2 2.3 .8 2.7 1.0 2.4
-1.0 2.2 .6 2.3 .6 2.0 .9 2.2 .5 2.4 .5 2.3
-1 2.0 .7 2.3 .2 2.3 .6 2.1 -5 2.3 2 2.2
-1.2 2.7 -1.6 2.0 -1 2.9 -2.0 2.4 -2.1 2.3 -1.4 2.6
2.1 2.0 © 1.4 2.5 1.9 2.1 .9 2.2 1.5 2.4 1.5 2.3
-3.0 1.5 -1.6 2.5 -2.0 2.1 -1.0 2.5 -1.5 2.1 -1.7 2.3
-7 2.5 -1.4 2.0 0.0 2.4 -1 2.4 0.0 2.6 -2 2.4
42,3 4 2.0 0.0 2.3 -.5 2.2 -.2 2.1 -1 2.2
1.5 2.2 .7 2.3 1.4 2.4 1.5 2.2 1.5 2.1 1.4 2.2
2.5 2.0 .8 2.6 1.2 2.6 1.4 2.4 1.7 2.2 1.5 2.4
-3 2 -2.6 2.0 -1.5 2.3 -l.2 2.1 -1.3 2.5 -I.3 2.4
1.2 2.5 1.5 2.0 -.2 2.5 .6 2.3 5 2.3 .6 2.4
.6 2.2 -.8 2.2 .9 2.4 -1.6 2.1 -.4 2.5 -.4 2.5
- .8 1.9 -.5 2.3 -.2 2.4 1.3 2.2 -.8 2.4 -.6 2.3
1.4 1.7 -1.8 1.8 -.8 2.3 -1.8 2.0 -1,7 2.0 -1.5 2.0
-.7 2.2 -1.0 2.3 -1.0 2.1 -1 2.1 -7 2.6 T, -.6 2.2
.7 2.6 -1.5 2.3 -.8 2.5 -.8 2.0 -1.2 2.2 ‘-8 2.4
-3 2.4 -.3 2.4 9 2.2 1.1 2.2 .5 2. .6 2.2
.6 2.3 -.2 2.5 -3 2.2 -.2 2.3 -3 2.3 -.2 2.3
.1 3.1 -.4 3.0 .2 2.4 1.4 2.4 1.0 2.4 .7 2.6
0.0 2.4 -4 2.3 -.6 2.0 -.6 2,1 -.9 2.2 -.6 2.2
-1.7 2.1 -.6 2.7 -4 2.5 2 2.4 -.2 2.6 -4 2.5
.202.2 -.6 2.8 -4 2.5 -1.5 2.3 -2.0 1.9 -1.0 .2.4
-.8 2.3 -7 2.2 -1.4 2.0 -.8 2.9 -1.2 2.6 -1.0 2.5
-7 2.6 -.8 2.8 -1.6 2.8 -1.7 2.7 -7 2.9 -1.2 2.8
3 2.7 1.6 2.1 -2 2.7 -.6 2.8 -4 2.6 -1 2.7
1.7. 2.8 0.0 2.4 b 2.4 -.3 2.3 -.3 2.5 12,5
1.3 1.9 1.2 2.3 .5 2.8 .6 2.6 1.2 2.2 .9 2.5
-.2 2.7 42,5 -1 2.9 .7 2.9 .3 2.8 3 2.8,
-.1 2.6 -.2 2.0 -.8 2.2 -1.3 1.9 -8 2.0 -.8 2.1
-1.8 1.8 -.5 2.8 -1.0 2.4 -6 2.6 -1.4 2.2 -1.0 2.4
2.4 1.9 2.8 1.7 2,8 1.7 2.3 2.2 2.5- 1.9 2.5 '1.9
.9 2.2 - .5 2.8 1.1 2.6 7 2.7 .6 2.6 .8 2.6
-1.0 2.1 -1.5 2.4 -1.1 2.6 -4 2.3 -4 2.5 -.8 2.4
.8 2.5 0.0 2.4 4 2.6 -1.2 2.2 .6 2.5 -3 2.5
-1.1 2.7 -1.3 2.6 .5 2.4 .8 2.5 W7.2.3 I I
.9 2.3 TLT 2.7 Jd 2.4 .9 2.5 1.4 2.7 .8 2.5
1.3 2.6 .8 2.9 3 3.0 .1 3.0 -.5 2.8 .2 2.9
-1.8 2.4 -.2 2.4 -2 2.7 -1.2 2.2 .5 2.2 -.5. 2.4
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TABLE 2

FACTOR LOADINGS OF Q-STATEMENTS CUOSEN TO REPRESENT EACH FACTOR
AND EACH RESPECTIVE INFERRED DIMENSIOY OF SCIENTIFIC LITERACY

' Factor Q-Statement OVERALL screxce? NONSCLENCE Inferred Dimension Description
IVAS1  (40) PR .65 .70 Scientific Inquiry producing new knowledge
. IVAll (37) .60 .54 .66 through a synthesizing
I IAS3 {25) .56 .43 .39 activity ,{
TAS1 (39) .40 .49 .32
% of variance 9.1 7.5 6.2
~ VIIIB11(16) .50 .54 Maintaining—Current  valulng people keesping
ITIALYl (12) -.42 -.57" Avarenass abreast of new developments
II IITA21 (32) -.47 ~.42 in acience and technology
IB33 (34) © .39 «54 : ’ T
Z of variance 6.8 5.1
IIIH11 ( 6) <53 .67 .45 Valting Maethods of valuing wethods which
III VIA6L (26) ~-.42 =-.31 ~.47 Science scientists use in their
% of variance 5.6 5.4 6.7 work .
i IVA3l (38) .60 .45 44 Personal Application . applying sclentific know-
IV IA32 (19) .50 .37 .35 of Science ledge and methods of science
, VIIXA31( 9) .36 43 .63 in daily lives
Z of variance 5.2 10.4 8.7
VIAsL (31) .53 .33 .55 Distinguishing making tha distinction in T
\'4 CVIALTI (22) .52 .41 51 Between Science and terms of goals and results,
VIA21 (43) 47 .59 .56 Technology also understandiag how
Z of variance 4.7 4.4 7.8 science and tecnnology affect:
each other
VI IALX (28) .63 .51 .46 _ Utilizing Factual kuowing and using factual
% of variance T 4.5 6.2 4.6 Knowledge knowledge about nature
: VIIIB31(36) .43 Mutual Involvenent science providing mankind
Vit VIIB31 ( 5) .46 of Science.and with new capabilities, also
1A61 21) -.43 - Society society providing supportive
Z-of variance 3.9 conditions for science
VIIIB21(14) .69 Science As A Huran playing down the "omnipo-
1833 (38) ~-.45 Endeavor tency" of scicnce, technology,
vB21 (33) .42 and sclentists
Z of variance 4.1
1A62  (23) .61 Using Natural using knowledge to judge
* IA61 (21) .56 Resourzas decisions which are made
% of variance 4.4 with regard to utilization
" and control of aspects of
Overall Z of nature co e
39.7 43.8 43.6

3A nonlntarpretable factor 1s not shown.
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Comparisons were made using one way analysis of variance. Factor
scores were developed for each respondent on each factor of the seven (7)
OVERALL factors. Factor scores for a given factor were treated as values
of a dependent variable representing that factor. Analysis was between
groups whether they were the two orientation groups, SCIENCE and NON-.
SCIENCE, or subgroups of these two groups:. Null hypotheses were posited as:

Null Hypothesis 1 (a) There are no significant differences in

" the factor scores of the science oriented group of persons and
the nonscience oriented group of persons on each of the inferred
dimensions of scientific literacy. '

Null Hypothesis 1 (b) There are no significant differences in
the factor scores of the subgroups (UNVPURSC, UNVAPPSC, UNVNONSC,
PUBSC, PUBNONSC) of the two orientation groups of persons on
each of the inferred dimensions of scientific literacy. N

Table 3 summarizes the results of the analyses. When a significant F-ratio
(p £ 0.05) was encountéred, Scheffe' post hoc tests were performed.

N

\TABLE 3 \

Summary of the Tests of Null Hypotheses 1 (a) and (®) x

\
\

Factor Inferred Dimension Null Hypothesis 1:(a)® Null Hypot&esis 1 (b)b
- — - \
I Scientific Inquiry not rejected rejected
UNVPURSC <| PUBSCC
« ‘
II Maintaining Current not rejected rejected |
Awvareness o / nonseparable
III Valuing Methods of not rejected, ' ‘rejected
Science : UNVAPPSC #nd

PUBSC< UNVPURSC

Iv. Personal Application not rejected rejected
of Science : nonseparable

A - Distinguishing - " not rejected ' rejected
Between Science and ’ - nonseparable
Technology

V1 Utilizing Factual not rejected | not rejected

~ Knowledge ' . '

VII Mutual Involvement rejected . Qc rejected .
of Science and ' SCIENCE> NONSCIENCE UNVNONSC < PUBSC
Society -

8df:. 1, 173; p< 0.05
b4f: 4, 170; p<0.05

' CScheffe' results, p< 0.10 Q o




Regression analysis was used to investigate the relationéhips between
the inferred dimensions and biographical variables. A second null hypo-
thesis was posited: ‘ —

Null Hypothesis 2 There are no significant predictors or com—
binations of predictors among the variables: (a) amount of
previous education; (b) amount of previous science education;
(c) amount of previous education of parents; (d) age; and (e)
sex of the persons in the science oriented und nonscience
oriented groups of persons and the inferred dimensions of
scientific literacy.

Again treating factor scores on each of the seven (7) OVERALL factors
as values of seven (7) respective dependent variables, the regression
analysis was performed separately for the OVERALL, SCIENCE, and NONSCIENCE
groups. Table 4 summarizes the results. .

TABLE 4

Summary of the Test of Null Hypothesis 2

Factor Inferred Dimension OVERALL SCIENCE - NONSCIENCE
I Scientific Inquiry . not fejecteda rejected® not rejected®
II Maintaining Current - ! ' /
Awareness rejected rejected rejected
III Valuing Methods of
Science : not rejec;ed rejecﬁed not rejected
IV Personal Application .
of Science rejected rejected rejected
A ' Distinguishing
Between Science and : /;F
Technology not rejected rejected rejected LT
. : : . &
\‘ -
VI . Utilizing Factual not
Knowledge - not rejected rejected rejected
VII Mutual Involvement
of Science and Society rejected rejected rejected

8p£0.05 for the F-ratio

DISCUSSION

Membership in subgroups of the SCIENCE and NONSCIENCE groups was more
related to respondents'’ perceptions of scientific literacy than was member-

.ship. in either the SCIENCE or NONSCIENCE group. UNVPURSC respondents

seemed to value most high school graduates valuing methods of science and

9



" /f being able to distinguish hetween science and technology; respondents from
more traditional physical science disciplines (physics, chemistry) seemed
to value to a lesser extent the personal involvement of most high school
graduates with science than did respondents from other science disciplines
(earth sciences, life sc1ences) UNVAPPSC respondents seemed to value
most high. school graduates knowing and using factual scientific knowledge
more so than becoming personally involved with science. PUBSC respondents
seemed to value most high school graduates being personally involved W1th
science in their daily lives and maintaining a current awareness of new
developments in science and technology more so than being able to distinguish
between science’ and technology.

UNVNONSC respondents seemed to place less value both on maintaining a
current awareness of new developments in science and technology and on
mutual involvement of science and society than did other subgroups.
PUBNONSC respondents seemed to value-most high school graduates maintaining
a current awareness of new developments in science and technology and
knowing and using factual knowledge.

An inverse relationship seemed to exist betweenirespondents' general
level of education, as indicated by the last year of school completed, and
their valuing of the inferred dimensions of scientlflc literacy for mos't
high school graduates. Age and sex of respondents per se were weakly re-
lated to their peqceptlons of scientific literacy. PUBSC AND .PUBNONSC
respondéents who had completed fewer years of school and whose. parents had
completed fewer years of school tended to value more practical aspects of
the inferred.dimensions of scientific literacy. PUBNONSC respondents who
had taken high school courses in general science, earth science, chemistry,
or physics seemed to value most high school graduates keeping abreast of
new developments in science and technology and applying sciénce in their
daily- kives,

CONCLUSION

The “laymen's" perceptions of scientific literacy appeared to be
fairly pragmatic. A different sample of persons, possibly a younger sample
more influenced by the ABC curricula, might have different perceptions.

An SLQ developed from the other half of the TMSL might also yield different
results. Further research might illuminate these possibilities.
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3 THEORETICAL M0DEL OF SCIENTIFIC LITERACY

Sanosenlen of Edweatisns) Coieetives

binensions of Solantifie Liteaey

A Hjor Classes of the
Cognitiva Domajn

Ml Snowledge
Xnewladge {3 demonsteated by
selontifically Literats persons
theough th450 Lehaviers which
ampndsize remcrbacing, elther by
receghltion or recall, Knowledge
1n the tield of science cun be in
the torm ofs (1) spectites: {2)
Wiyt and reany of deallng with
spefacn; and (3) generalizations
and abstraceions, )

A2 Creprehension”
Conprenenzlon 18 denonstrated by
soientifically iterate porsons
i1, vhen canfrented with a comaunie
cation, they knov whit 3 baln
conzunicated and arg capsbla o
makan sene vio of that vhich le
contalned vithin the comsunlcstion,
*Communication® o defired very
generallyl It can be dn oral,
written, or cosésete lora,

MY Appligation
Apphicatien 14 dnponstrated by
seientitically Vterate persons
11, when faced with a ptoblen- ~
atdc aituation, th'y can apply
appropriate absteactlons Lo seek
o solutions Thore st be ne
exteenal promping 4 to vhich
abstractions to spply or hov to
apply thea, ) .

A haalysls
Anllysl: 1y deronzirsted by
selantifically literate foraond
i, when preseated with *paterdal,*
they can break it into constituent
parts ond can detect the relations
ships of the perts or the way {n
which tha parts are organiicds

‘1,0 Nictual forponant

1A belontitically Literate
parsons should knov scveral facta
about the throe, separate, and
{dentitiable antitien in the uni-
verse--patter; energy, and e,

LAY Scleatilicstly literste
persens should understond neveral
telationshipy tetwuen thy fundas
mental ontities--patter, cnesgy,

and i,

LAl Sclnntlllcaliy terate
peraons should be able o uce thelr
underatanding of factual haov'adge

about nature to explain, to predict

0z to contrel naturl phenomena,

L4 selencdtieatly Yeerate
persons sheuld be sble Lo discern
hew {actual wnowledge developed by
the scientific community Is probable
tather than sbsolute,

.

40 Generalizations Cozponont

[, The Organlaatlon of
Knovledg Dianalon

T2 Selencitieally 1terate
rersons should Xncw several myjor
gencralizations in Jome of the
principal flalds of scaenco,

1AL LY Sctentifically Meerate
pecsons should understend snveral
rajor generaliations in oomo of -

the principal {ledds of sclecn,
LALLY Scletltlcally Literaee
persons should understand that the
product of sclence 13 & bedy of
xnovicdge ebout the wivarse, tenge
Ing frok fndividual obsecvations to -
najor qenctslivations

LALLY Sciantitically lterats
persons should understand that 43
fagty ste sncreased through rameared
selantitic genccalizationy olten bas
cone tever, clearer, and aaader te
urdesstand,

.

LAl Sclcntllitnlly lltcrate
perrons should be abletguse seve
eral appropriate seleatilic gener-
allretions whilo inceracting with
the cavironzent,

tALLL Sclentltieally Mterate
perscns should be able to discern
how selentille generalizations c1n
have statie axd dynsele qualities,
L1 Sclentifically Jiterate
perscns should be able to dlgcurn

sore dilfecerces between theceetical

and cepirical genarslinations.

),Ofbilclpllnu Conponant

LALI sclcntilleally terata

peraont aheuld know souething sbout |

developne: s In cors of the prine
cipal {loldy of wciences

LAY Selentilieally Htorate

“pessons sheuld Lndcrstand spveral

novs medla reporty of v discoveee
163 and advances In saro of the
pelncipal {iekda of selonce,

[y

LAY Sclentiflenlly Hterate
persons should ba able to use ree
ports of ntv developmonty I a2ne

ol the pelacipl [lelds of seience

vhile Intaracting vlth the
¢nyironmeat,

’

LAY Scleatif'oally Uternte
persoan ahould be able to dincorn

whith f{elds of seionze to gusociate

vith several of the nev developaents
tepocted by the nevs mcdia

11, he Intellestusl
Pevceused Dizensdon

tLALL Sclentitically Miorate
pertone rhowld knov some characters
Laties of aevcral processes of
¥elence,

1LY selemtitlestly dterate
* persons aheadd vndettard hov gove

pral proceess of welonge ara
piicds

kY Selont!fleally Mrorate
persons should W able to use seve
erl processed of stience to solve
probleas,

XA s-lonlillrallv Hierate
1xrlunu s Mhould te able Lo discern
when and hov ta apply seversl proe
ccates of sciencs for the :clutxon
of 3 matticulae prublen,

J—t
f A
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D, Myjor Classes of the
Aloetive Demaln

“AS Synthealy
Synthesls Lo desanstrated by
seaestilically- iiterate persomy
i, whet ptesented with elesenti
20n101 L3 GO0 pacrdnendn, they
&4 cenhing them 10 auth & vay 84
L0 constitube & pattern oe atruge

- ture pot citdely theresdefate,
Shis euid e b creatlve sevavier)
however, it £023 50t have o D¢
sloce 23 nehavior €4n da parforsed
vithia & glves ramework,

A6 Tvaluatign
Zualuation Lo demenatrated by
acicatifically itterate poraans

{4y when praseated wiih 4 decivlone

mking altuation, they can fudge
the value of ldcads works, solue
tions, mothods, mateclads, or the
ke, 7hE Judgnents ray de altser |
ruantitative or qualitative and may
be made with critacla whteh ata
dovetonad interaslly or extersally

{0 the PeTEONS,

A4 Valulng
Yalulng Lo demonstrated by
gelentitieally Litsrate perschs
In their willingrass 4 Sthach
#orth 1o sos0 thing, phenssansh,
or behavlor, The act of valulng
gonething 1a pacticular s for the
08t patt & soelal or cducstional
product which has deen slowly
inteenslied by +%o parcoca,

B.1 Sebaving

Mhaving Ly deronsteated by N

selentitically Liteeate persons
whot they 2 ¢n or use that whlch
13 yaiued by them, thelr setions
nay exvend, may rafing, or may
decren their tavolveaent with that
which £a velvads

A1 they try te eonvinee others of

B.) Mvoeating
Mydeating 13 desonatrated by
sciantittenlly lterate pernand

ho worth of & pazticulst courne

I action, N advocsty miy M
vith respeet to that which b
valued of with reapect to a tanflfs
cation of that whieh Lo valunds

151 Seleatitieally 1iterats
perscay shauld be able to corblne
several facts abeut matter, anergy,
a2d 1140 {n ordor to develop
generalizations,

N

LAGL Selentiticelly 1lterato
persons sheuld ba able to Judgs

the velus of the wtidtaation and
conbrol of soma aspects of satura
uslng thelr underetanding of fsctual
tooviedge, !

LLL selentitleally Liserate
peraces should value havlag an
adegquate factual keowledge dase
with regard to matter, energy,
and Lifa,

Lo Selentiflcally llterate
persons should conteibute Linanclale
1y to selentific vtk whieh attedpts
10 enhance the fagtual knowledqe
base about matter, enceny, and Hg._.

basle actentifle research,

1300 Sclentilically Uteats
persons sheuld support Cangreasloml .
bills vhich provide arpendituran fog |

LhSit Selentitleally fiterate
persoas sheuld e able to combime
several onplrizsl and theoretleal
genecslizations to galn a more
corplete pheacsonological pazapece
tive of natura,

LAGY Selentilically titerste

- peracnz should be abla to judge the

value of e utilizatlon and control
of aone aspects of nature using tho
thelr underatanding of aclentlllc
qonerallzatione,

1A 12 Selemtifieaily Lterate
persons should value generalitations
At orsy of sclentifle kroviedne
ahleh ste more poverful than the
dlscrate obsorvationa rom whlch
they wore daveloped,

10T felentitically Mterate
peraars should defing sore nacensery
directiona thas selence thould pure
sy hased upen the lisltations of
tepleicel and theoratical
gencea}ltatlons,

LAY Betentifiestly iterate

- of natural phanomanas

persond- should quppott the usefule
ness of sclentitle genersdizations
for uee In 1dentitying promlalng

reana L0 axtend the un‘erstanding

LAS Selentilically Vbarata
peesend ghauld be adlo to comblng
fon2 nev devalopreats {n 4 fow

of the priscipal fledds of selevca
to ascertaln potentlal ranifications,

—

tAY Belentitically Mlterate
peraohd ahauld ba ablo to judns the
value of Impacts upon thalr lives
by sore few developments In 3 fow
of the princlpal tielda of sclence,

!

18,13 Sclentitieally literato
peraons should valve allatting time
and expending enetqy to heep thelr
knawlcdga of sedence current.

\ . . 7|

Ll Seleatitically Mierate

pationy theuld allet time and expend
tnerty to deep in touh with o broad:
varlety of aclentilic developaents, |
10,001 Selentitically Hterate
pevsons should allot tim and expend
ehengy to heep up with at least one
aroa of selencd which 13 of partice
ulae Interost to them,

18,00 felentitically 1iterats
feraons tlould support meane t
narrov Uhe nap botween frontler
tescarch nd the general publie's
undotstandlng of s¢lenca,

——

1LASY Selestitleally Hlterate
peraony gheuld be able to tonblno
several procested of aclenc ta
beanalate thele expetlionces with
tho eavironment {nto mmowledge.

ILAGD Sclentifleslly Lterate
poreond shauld be ahle Lo judan the
valoe of the ubli{zatlon and control
of soma aapreld of maturs uslng
neveral procenset of delanco,

ILALL Selentdllestly Mteeate
peraons should valua processes of
stlonce ab modes of laguiry,

it bt e

1AL Seleat!flcally Lterale
jRraat howld dlzplay n everyday
doclelonemading n bellol {n soveral
precesses of snlonce,

o B ke V5 i e e @ @ 0 @Y @

1L SelenttEleally Hrerat
persons shoubil support Anowledge
that ha tnen formulated and teated
throunh the uxa of relence puogeasts

| 4
ERIC
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sl The Vatuen amd
Cehies Disenstes

ULALL Seleatitiealy Iiterste
et uli b hitow noms ¢hiraeles
intlen of weversl valuen and othles
kel unilevile a¢lenvos

IhALL Seluntlfoeally Ularats
Pt thondd gmlerataml v ieye
otal valuew and ¢ihiae Undurlio
dcloncos

ULALY Sulemtdl leatly Viterate
persfd shanld be able La e mevs
oral Values and atlien vhich unders
Lo aeloncw whilu duteracting with
Lho anviranedit,

"

‘In.M.l felnablifioally tiLetate .

perautn Mhouly te sbla to dlicern
b Vs unlvarar) eharacreristle ol
seicaee 1B nbt dttected by particus
lar rotinlona, peltLicsd Waldets,
oL 90GEaph1e docalons

V), The Drocess of
" Inquiey adension

tv AL Selantifieally titezate
[ETERE should know sofe vays
which the generation of atw scione
tifle qencealirations dupends upon
the laiat uso of processes of acle
ence and astablished aedestilie
gereraliatonn,

WAL Selentitically Yiterata
fersons Shauld understand that the
seinntifie effort stems from A tene
Pelitcg desire of sankind to undess
atand the eavironrent,

WAL Sclentifically Uterats
prsons should uederatand that a
paele chaeasteristic af the acicas
tilds effort 1s a falch in the
susceptibiiity of naturs Lo heman
ordnrlng and onderstanding,

WA L1 Selentifically itarate
persons should understand that {n
the acarch for knowledgs the sclenw
tille elfort La a dynamle, precenss

. otlented activity,

WAL L Selentitically Heerat
reraans skenld umdnrstand that ir
the sclentitic cffort 4n attempt [s
constantly =ade to alxplily and to
increase the coxprehensivesces ol
selentific gencralizations,

WAL Belestiieally Hlecate
pessons shauld be akle L6 use jolnte
1y sone precessas of selence with
thele usdaratanding of sclentitie
neneralizatlons wiile intarscling
with the cavlzssaent,

WAL telentifieally Hterate
msﬁhhonld be able {a discern
some of the {nterdopendencies boe
Lwean precesath of aclence and
derived stlentifio generalisas
tions,

\

f, The lluaan Endeavor dircrsien

“oMLL Selentitically lterate

persoms should know sose charactezs
Intdes of selence’ae 1t axlets a2
human enterpeise, '

!

VL1 Beleatifioally literate
perdond should uaderstind ore ade
peets of scionce as 2 rar-nade
steucture of human origin,

VAL Selentitieally Ltersts
persens should be able to vse scre
blographical accounts of » eclene
tist's 1iie to dovelop a perspec-
tive of Ms vork,

VAL Belent(fienlly Jterate
persons thould be abla td dlacern

sonething. of wvhat causas dclentints
to toke diverse poaitions gn parties

ular probleas vhich ars bing
studied, \

80 The Interactlen of Selence
and Teehzololy Lisaasion

VLA LD Seletifically 1itarate
PATs0AR hould know that the prlesry
ol of aclence 14 to understand

the universn and that tha primary - '
- goal of technolegy {3 to devilop

utiiitarlan products,

VLML Selantitically {terats
persons sheuld know sorethlng about
the interrelationships betwach
dclonce aad technology,

“ VLA Sclentifically llterate

pereans thauld understand sore s
pects ol Inicrralationshi b batween
celenco and techrology,

VI L Sclentifleally tilerate
perons ghould ke able to use thelr
uhderstandlngs of aclentific know-

- ledge Lo opecate uselul devices.

VI G Sclentifically Hterate
ptrsons should ba sble to discers
prcducts of aclence from products
of technology. '

(PPnurTljuod) V XI1IANIdJdAV

Vil The tateraction S! Sclence
ard Soelety Dizension

VILALL Belemtifically Litarate
pereans should hnow somathing about
interrelationshipa between scicnce
and soeloty.

Vit AL Selentifleatly Litecate
peraons should unde:rstand mors ase
peets of 1atereclationships botween
seience and societys

VILADT Beientifleally [iterate
peracra theuld be able to use some
aelal, politiesl, snd economle pere
arectives Lo understard setestific
elforta ducing 8 qlven $ime period,

YILAALL Bedentitically Yterata
peesona should be able to discern
sore beneficlal or harmfal Inpacts
that scienca and soclety have upon
cach othet,

UL T Dntatagsion o7 Jtieace,
Teehanlong, and inelety
Diryasion '

* ERIC 10

VIHLALL Scleatillaatly Dtarste
perannd should kanw gorething shout
Interrelationships between sclence,
Lechnulesy, and voelery,

VI L felentitdeatly Uberate [

pereont phouid urdesatand ‘aare 41-
v Interealatiorshipa betwren
sclence,\eehnoloyy, end gociety, *

YLD Selentitically tltarate
fersers Mhauld Le abte Lo une some
tacet acientdtis and Poetnoloylesl
drutlapmty t9 auppest potenliad
effezts 6n vorutjonal and avaralfune
al oppoctunition vithin a aocioty,

e 'y

VLA SelentH1oally 1torate
prrcons should b able 1o dlaecrn
how 338 Innavatlons {n ecieate and
technoleny can reazeanae pollbles)
relations ‘through changes in the
reval dnd econonit balancea of tha
vorid.




.n Bl feluntllicadty Disate

* pTeriy abould be ablu ta corbing
weverad valuos and ouhles whi
Uderhic acienct with valuts aWd -
othivs {oom oUWt souiveds

Hiz A ch-unrlc.\nv Wrerate
PRk ahould b alilc to fub the
valuu of Uw ubillxation ang cuntrol
of soma aspeets of nature wning suve
tral valuon and cLhies which wndues
Lia actence,

urabl smn:mc.my lHterate
persund yhould value fur Lhely oun
tves aoae of the valuog end ¢lhics

which undorite pclunce,

UL sefentdfioally Litarate
PEwnd ahonld areept g evldinee
only Lhea ubwerval fonn whith Bave
been mude with the gruateal of core
posnihle und remrtind with thee

| greacost _decuracy feandbie. ..

IMLELL sclestifieally Llterate
pereons whould rejuct aythe, supere
atitions, and percodal opiniqns un
Lavor of selentific avidenee,
HLELLY SeirntiTleally Uterato
persons ghauld Lo openeninded, crits
feal, ond skeptical to Lhe deqree
that they quescaon the validity of
ever, Lheir own concluslons,
LA Scoentitically Muerate
porsens shovld welgh wvidence In
ordec Lo accept or reject conelye
sions {n tesxs of the date that
support thea,

LAY ferentifieally Titeraty .
yoranny shoudd st a |-|ulowphy
wiach deminin (hat abaervat ione dtd
cuntjuaiond munt b wubject 10
objcctive eriticham, analynts, and
..... rovier by the entiee pogulates. !

WS Selentiflcally'Ltazate
persona should be sble to combing
sone pre . sen of aclence vith
their undarstanding of seiontilie
Jgeanralinations to dovelop gane
arslizations alduwd mature,

.

W g Seientitieally Jterate
persons should be able to judge the
degran of tentstivéness of some sei-
itific genevalizationn knowlng that
1cience ie not 4 ptatic accusulation
of Infarration,

Ll delentitically 1terats
peraonn should value the process
of qenerating now seiontilie gens
eralizations via an {nteeplay bee
tvcen proceases of aclence and
antablished acientific quneralis
sations,

v.8.0,0 Selentitlcally literate
parsons should dlsplny [n their
everyday declaion~naking o belloef
In the Intereelated uso of pro=
censen of sclence and ostablished
wciontifie generallzations,

VL Selentifleally Herate
peraond should suppart acleace as 4
2eans by which knovledqe can de
qencrated ang rarkind's underatands
107 of ‘nature ¢an be oahanced,

VA5 L Sclenthiically literate
potaons drould be adle to corbine
sond anpects of azientists’ work
wlth 1009 given perspactives ¢f
the tiza parleds in which they
1ved L0 bettat \mdermnd mir
wu.

v.h81 Selentitically Hterate

person should be able to judg the
-morality of selentists’ werk, .

vl Sclenll'lcnllv lifprate
pereond should value o scientist's
work even though it L5 lates ‘found
not to tit within the aceepte
network of fdeas veed Lo uphh\
atuz,

\

V.11 Scientifically Mierate
pacsohe should aceept rclentiste M
pesple, who 1lke ather penple sre
dlatrlbuted over the whole spccirum
of huzan folly and wiadtm,

ViBY 1 Selentifieally Iteeate
persons should wupport efforts to
Lald eclentiots responslblo for ¢
nahing these wurk poblic,

VIS0 Scheatilically 1iterate
paznonn should be ablo to combine
woau sdvancencnts In sclence with:
noe prior advancements in techaol=
09y, 40d vice verss, Lo Seo how Cach
dopenda upoa the othur,

LAEN Sclcntl(lullv {terate
pateony ahoul ' bo mble to Judge the
worth of soma products of mcience
‘and om0 products of techmology
using appropriate criteria,

v g Selontifleally literate
pursons should value cvancum-nu

"in aclenso and technology avcping

pace yith one ancther,

L

’

VL) Selentltieally Litorats
peraurs ahovld dlaplay In thelr
politicel declafon-making a bellet
In equitable {lnsncing of boLh the
scientdlic and tochnological
efforim

VL0 Seleatifleally Mterste

a1 adequate supply of seientufic
and Lechaological manpovels

porvund shoutd supwr L the need for

V1L A8 Scfentifleally literate
parseny should ko ahis to contire
teveral aspects ol gozlety vith
seno scientifle developrrats vithin
that seclety to- fdentily a fow Ine
tarrelationships betwaen scinace
and secloty, )

Vit 6] Selontilically titerste
prracns piould be sble to fudge the
windaa ol goveramontal desisions

*uning thely underatandlng of {ntore

ralationships betwoen acionce ind
ity

VILL Selontitieally Mterats
persony ghasld value viewlny e
seiantifle enterpeise within the
broad porcpoctiven of saciety, -

U0, Scienthtieally Lterata
pursonn ahould develop Intelligent
opinions concerning the soclal and
wral responsibliftict of scionce.

Y01 Selentitleally Uterate
persons should buprort soeietal cone
ditionn withln vhich science can
thﬂve.

VESA S0 Selentiflendly YHrerate
poraony should be adla Lo comnino
ey toled played by eelesee, toche
nola)yy and maciety Lo solve probe”
lm Tavod h{ nankinl to ldval lly
'-'"" PGP btwen”

oy and mmy.
Emc '

.-

VIILA 4L !eiont.lﬂemy umm
persond $hoold bo shle to Jwdqe s0ce
potentials and limirationn of sels
enea and technelogy for lmprovln-)
hugan vellm. )

viinl !clcrtlucnly Hzerate
paruony |huuld value seetotal lanoe
vations keeping pace with scleatifle
and tochnologleal dnnovatlons In
ordet to Iaprove the condition of
pank1ad, v

SIthn, el Selentificnlly Literato
perwena ehovld qusrd anainat sefence
and teehnoloqy balrg scen a1 8 pyres
a1l {of )] of mankind's prebicees,

VL0, 00 Selentdtically Meerate
perzons ahauld suppart tho need to
¢hanqe soeiotal Valuty e mankind'e
abllity to regulate lho eRYifunnent
Inctoases,

vy
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NOST HICH SCHOOL GRADVATZS SHOVLD,,,
rate highly a aclentist's offorte
even 1f his {deas do not it vith
those of others,

v.aLl 1\

NOST HICH SCHOOL CRADUATES SHOULD,,,
rate highly for thelr ovn ute vom
values which guide sclontfate dn
their vork,

1948 AN 6

HOST HIGH SCHOOL (RADUATES SHOVLD,,,

be able to Judge the vorth of
govermental deciatons uaing their
understanding of how selence and |
society affect each other,

VILAGLL 1

HOST HICK SCHOOL GRADUATES SHOWLD, ;,

rate highly mathods of sclance as
vays to £1nd cut things,

wa 2

{
HOST HICH SCHOOL CRADUATES SHOULD, ,,

be able to detect hov to apply aome

- methods of sclence In thelr duly

11ves,

11441 , 8]

HOST RIGH SCHOOL GRADIATES SHOULD, ,

knov about severs] values which
gulde actentists {n their work,

{1CL S S 1

NOST NIGH SCHOOL GRADUATES SHOVLD,,,

understing that aclentlats try to
nake major {deas about matter,
energy, and 1ife thorough, -

T WAL - 3

HOST INTCN SCHOOL CRADUATES SHoeLD,,,
show {n dally dectalona that they
believe {n several methods of
seience,

nsnl 8

HOST 1LY SCHOOL GADUATES SHOGLD, ,,

rate mejor {deas more highly. than

| facta a0 means to explaln matter,

energy, and 1ife,

LAl 1)

HOST MICH SCHOOL CRADUATES SHOVLD,,,

understand sonctfifng of the effects
science and soclety-have on each

other,

VLA L v

HOST HICK SCHOOL (RADVATES SHOULD, ,,

be a.blé' to use aome new tesults from |

sclence and technology to think of

| poselble changes {n thelr iives.

VLA 9

HOST HIGH SCHOOL WADUATES SHOULD..,

show thai they belleve ‘lclmco and
technology cannot cure all of
nankind'e problm.

wLeLl T

HOST 1GH SCHOOL CRADUATES SHOULD, ,,

support aocietal conditions which
helpesclenca, +

VIL&LL L}

HOST 111G SCHOOL GRADUATES SHOULD, ,

be able to judge the worth of yonu -
uses of matter, energy, and 1(fs
uriog several values which guide

Hent 'S' in thelr vork,

ILAD, 10

HOST HICH SCHOOL GRADUATES SHOVLD,,,

support knowledgs vhich (s gained
by use of methods of sefence,

Il‘-l-l-l . 1,
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HOST HIGH SCHOOL GRADUATZS SHOVLD,,,

rate highly the need for soctaty
to keep up vith science and
technology,

VIILALL] 16

HOST HIGU SCHOL RADUKTES $HOULD ,

be able to judge che vorth of some
uses of matter, energy, and 11
uedng facte, ’

LA . a

HOST RIGH SCIOOL RADUATES. SHOULD, ,,

ba abls to Judge the vorth of som
tesults from sclance and from
technology with differant guidelines,

LA ! %

¥OST RIGH SCHOOL GRADUATES SHUL, ,,

show Lhat they have opindons aboue
what should be done through selencs,

o n

MOST TG SCHOOL, GRADUATES SHOILD,,,

know Something about how the goaks
of sclence and technology differ,

VLALLL u

HOST HIGU SCHOOL CKADUATES SHOULD,,,

be able to conbine sone major {deas
to better underatand matter, anergy,
and Lfe,

154 )

HOST RIGH SCHOOL GRADUATES SHOULD,,,

he able to use thelr selence
knowledge to operate veehul | )
devices,

LAY 1

HOST HIGH SCIOOL CRADUATES SHouLb,,,

be able to judge the worth of some
uses of matter, energy, and 14fs
utlng mejor {dens,

LA6.2 3

HOST HIGH SCI00L CRADUATES SHOULD. .,

know several facts about matter,
energy, and life,

'
[]
’

i 0

MOST NIGI SCUDOL GRADUATES SHOVLD

be sble to uie sone vajor {deas
about matter, energy, and 14fs -
in thetr dally lves,

L3 - o

’ ]
05T HIGH SCI00L GRADUATES suom*o... ‘

be able to conblne several values
which guide sclentists fn thair

vork with values from other sourcas, .

A5, %

HOST HICH SCNOOL GRADUATES SHOULD,..

thow deaire to keep {n touch vlth

new gaing In deveral felds of
stlenca,

a0y

| MOST H1GH SCIO0L: CRADUATES SHOULD
be able to detect some uays that '
dchentistd have uned 'wajor ideas
and wethods of aciance togather,

WAL L i

HOST HIGH SCHOOL GRADUATES SHOULD, .,

b0 able.to conbine some new findings
In nomefledds of selence to thick
of posstble offahoots,

| TR ] u

"HOST HIGH GCHOOL GAADUATES SHOULD,..

be able to datect m. Teas0ns vhy
sclentlets donetinman diangres,

V.}.‘.l 3
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B

HOST HIGH SCHOOL GRADUATES SKOCLD, ,
be able to detect soas of the
differences {n the results of
scicnce and tachnology,

viagl : A

HOST HIGH SCHOOL CRADUATES SHOULD,,,
support changing vhat soclety ratos
highly o0 mankind Incresses control
of the environment,

Ll %

HOST HICH SCHOOL GRADUATES SHouLD, ..

knov senething of vhat has f‘hnppmd '

{n yone flcldllof sclonce,

TAL] 4]

-

HOST NEGH SCHOOL CRADUATES SHQULD; .,

underatand hov several values guide
sclentiots fn thelr vork,

1nLALL R}

HOST HIGH SCHOOL GRADUATES SHOULD,,,

‘know sonething about using major

{deas and methods of sclence
together to galn nev Ideas,

IVALL n

HOST HIGH SCHOOL GRADUATES SHOULD,,,

be able to detect conditions which
can change what {a believed to be
o fact,

Tl ' a

HOST HIGH SCHOOL CRADUATES SHOULD,,,

support the {dea thet sclentioty
should et thelr vork be chacked
by othets, ‘

v.3.3.1 ‘ B

HOST HICH SCHOOL GRADUATES SHOULD,,,

.be able to use major ideas and

methods of sclence together (n
theft dally lves,

WALl B

HOST HIGH SCHOOL CRADUATES SHOVLD, ,,

!

‘understand sohething of the effects

science ond technology have on each
other,

VLA 2.1 A

HOST WIGH SCHOOL CRADUATES SHOULD, ,,

SURDOTE wayt to help pecple
underatand nev galnn dn yome
flelds of science,

1.8.3.3 ‘ ' 3

HOST WEGH SCHOCL, (RADUATES SHOVLD, ,,

be able to conbine facts to batm"
understand matter, energy, and 1,

1A | Y

HOST HIQH SCHOOL GRADUATES SHOULD, ,,
underatand that new facts often
tmplify major, (dees about matter,
energy, aod life, ‘

1.A2.2) )

(Ponur3ucs)

HOST HIGH SCLOOL GRADUATES SHoULD, ,,

sliow that they accapt sclentists ,
ul people,

ITARA 3

HOST HIGH SCHOOL CRADUATES ShovLa,

ba able to conbine fous major {daas
ond oethods of weenca to. galn nav
{demn,

WAL LW

HOST HICH SCHOOL CRADUATES SHOULD, ,,
be able to unn neveral facts about
watter, anergy, and ldu {n thelr
datly livas, '

LAl ‘ 1]
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Aruitoxt provided by Eic:

APPENDIX C

. INSTRUCTIONS FOR USING THE
SMALL CARDS AND SMALL ENVELOPES

To use. these cards and envelopes, you will need a flat area like a desk or a table. First,
spread the envelopes across the flat area with the env~lope marked +4 on the far left and with the
envelope marked -4 on the far right. The other envelupes will be spread in the middle. When you are

.done, your envelopes should be placed as pictured here:

Flat Area

(] L+3] t+2] =] 0] [=1] 2] =1 . <]

MOST LEAST
IMPORTANT . JIMPORTANT

On each card is a statement. As you follow the imstructions, you will be sorting the cards in
terms of how important you think each is. The thought to keep in your mind at all times is: 'What
should be expected of most high school graduates with regard to science?"

'

Here are some definitions of words used on the cards:

MOST HIGH SCHOOL GRADUATES: nearly all young people who have just graduated from a high school
MATTER: that of which all things are made

LIFE: that which makes an animal br a plant different from matter

ENERGY: that which through some means can affect matter or life

FACTS: the statements that something was done or that something exists

MAJOR IDEAS: that which is the result of combining facts in order to explain something
SCIENCE: the effort to understand matter, energy, and life

FIELDS OF SCIENCE: examples of these are physics, chemistry, blology, and geology
SCIENTIST: a person trained to understand matter, energy, and life

TECHNOLOGY: the use of what is understood about matter, energy, and life to make things
SOCIETY: a group of people who work together to exist

MANKIND: all people in the world

ENVIRONMENT: that which is around or which has an effect on samething

DO NOT READ ALL OF THE INSTRUCTIONS NOW. PLEASE FOLLOW THEM ONE STEP AT A TIME.
STEP 1. Read quickly through all of the cards to get a feeling for what they say. Ypou do not have
: to keep the cards in order.

STEP 2. Sort the cards into three (3) nearly equal pliles so that:
(a) those cards on your left are the cards which you believe are MOST IMPORTANT;
(b) those cards on your right are the cards which you believe are LEAST IMPORTANT; and
(c) those cards in the middle are the cards which you do not feel so strongly about.
Dividing the cards this way means only that you like some cards more than you do others.

STEP 3. Spread the cards in the left-hand pile so that you can read them easily. Choose five (5)
cards which you believe are the MOST IMPORTANT of all and place them on the +4 envelope.

STEP 4. Spread the cards in the right-hand pile so that you can rxead them easily. Choose five (5)
cards which you believe are the LEAST IMPORTANT of all and place them on the -4 envelope.

STEP 5. Go to the left-hand pile and choose Zive (5) cards uhich are the next MOST IMPCRTANT.
Place them on the +3 envelope.

STEP 6. Go to the.right-hand pile and choose five (5) cards which are the next LEAST IMPORTANT.
Place them on the -3 envelope.

Note: IF AT ANY TIME YOU CHANGE YOUR MIND ABOUT A CARD YOU HAVE PLACED IN A PILE, FEEL FREE TO
CHANGE IT TO ANOTHER PILE

STEP 7. Go to the left-hand plle and choose five (5) cards to place on the +2‘envelope. You may
have to take cards ‘from the middle pile in order to have enough.

STEP 8. Go to the right-hand pile and choose five (5) cards to place on the -2 envelope. You may
have to take cards from the middle pile in order to have enough.

'STEP 9. Go to the left-hand pile and choose five (5) cards to place on the +1 envelope. Again it

is alright to take cards from the middle pile.

STEP 10. Go to the right-hand pile and choose five (5) cards to place on the -1 envelope. Again it
is alright to take cards from the middle pile.

STEP 11. You should now have five (5) cards lefr over. Place these on the envelope marked 0,

STEP 12. Read back over cach pile, starting on the left-hand side, to make sure that you have placed
the cards where you really wanted them. If you change any of the cards around, please make
sure there are five (5) cards fn each pile when vou finish.

'STEP 13. Please place the cards in their envelopes; for example, the five (5) MOST IMPORTANT cards

go in the +4 envelopa. Please fold the flaps in to hold the cards in place.

STEP 14, Please place the small envelopes and the INFORMATION SHEET into the stamped, re:urn
envelope and mail it immediately. .. .. :a ES

THANK YOU AGAIN EOR YOUﬁ-COOPERATION



‘What is the name of the last school which you attended? .

APPENDIX D

INFORMATION SHEET
Please éheck: ¢)) female; (2) male

Circle the number in front of the choice which includes your.age.
(1) 18 - 25 years - (3) 36 - 44 years (5) 55 - 65 years

(2) 26 - 35 years (4) 45 - 54 years (6) 66 years or older
Are you retired? (1) . yes; (2) no

Please describe your occﬁbation, or what it was when last employed. Please be complete so that
we can determine how much it involves the use of science or technical skills.

Please circle the last year of school which you completed.

Elementary School: 1 "2 3 4 5 6 7 8
Secondary School: 9 10 11 12
College: 13 14 15 16

Graduate or Professional School 17 18 19 20 21 22 23 24
What was the last year of school which your mother/guardian completed?
What was the last year of school which your father/guardian completed?

Please circle the number in front of the highest.diploma or degree which you have:
(1) Junior High (2) High School (3) o0 Year College (4) Bachelor's (5) Master's

(6) Doctorate (7) Other, please de cribe:

Please check below all of the science courses which you completed in school and indicate the
number of quarter hours of science courses which you completed at the college level. Multiply
semester hours by 1.5 to get quarter hours. '

Junior High School College: ;Ljor ; minor
Do not know : Graduate or Professional School:

7th grade science . ma jor 3 minor

8th grade science _

Number of Quarter|Hours

9-12th Grade 0 - 12 13 - 36 37 lor more

Do not know
general science
earth science

Biological sciences
Physical sciences -
Earth sciences

biol —
ch:migzry Engineering courses
physics Other =

other, please describe: Pleaée describe:

~

HIS INFORMATION SHEET SHOULD BE PLACED IN THE STAMPED, RETURN ENVELOPE. AFTER YOU HAVE DONE

[:R\!:I, PLEASE GO TO THE IVSTRUCTIONS FOR USING THE SMALL CARDS AND THE SMALL EVVELOPES

27



